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After  the  last  report, our  research  proceeded  on  the  following  main  lines: 
l)  Optical  Bistability 

1 1  X'ooperativc  Effects  in  ^osephson  Junctions 
1 1 1 )Tr«insvc -r^e  Kffeets  in  Superfluoresconce 
lV)l  iee  Klee iron  lasers 


1)  OBTICAl.  HISTABIMTY  fa,!  %\0,  t'.is.is,  16, 

We  developed  from  first  principle  a  complete  semiclassical  and  quantum  theory 
with  the  following  original  accompli  shments: 

i)  analytical  proof  of  existence  and  description  of  tin*  hysteresis  cycle. 

ii)lirst  atialytical  dt*si  ription  ol  the  transieni  nennviour  and  pievision  of  new 
effects . 

iii)first  quantum  theory  of  the  spectrum  of  the  transmitted  light  together  with 
the  forecasting  of  new  non  observed  effects, 

iv)first  analytical  description  of  propagation  effects  with  the  prevision  of  an 
instability  of  the  hysteresis  cycle.  This  fact  can  be  of  practical  importance 
since  proves  the  possibility  of  transforming  a  cw  laser  light  into  a  series 
of  short  puKes  via  a  passive  medium  theoretically. 

Kxpenrnents  on  our  premises  are  now  proceeding  in  various  laboratories , 
in  particular  at  Max  Planck  I  mm  itutc  O’t  ol .  II  Walthor) 


II)  COOl 'KK AT  I  VK  H1PKC  J  S  I  N  jOSl-l*H SON-JUNCTION  S  CU.,^3 


Extending  the  theoretical  model  of  Rogov  in  and  Scully  we  have  predicted  new 
transient  and  stationary  effects  also  in  collaboration  with  the  above  mentioned 
authors . 
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In  collaboration  with  Narducci  and  Earina  at  Drexcl  University  wc  extended 
our  previous  mean  field  model  to  take  into  account  transverse  ("off-axis")  emission. 
This  extension  largely  improves  the  agreement  between  the  previous  theory  and 
experiments  mainly  as  far  a*s  ringing  and  pulse  fluctuations  are  concerned. 

These  results  were  also  presented  at  the  International  Q.E.  Conference  in  Boston  1980 

1  v >  PRHE  ELECTRON  LASER  (FEL) 

In  collaboration  with  the  Scully  group  we  have  given  a  general  theory  of  gain-spread 
properties  of  a  EEL.  This  theory  refers  to  a  low  density  system  in  which  many-particle 
cooperative  effects  can  be  neglected  as  they  are  in  all  existing  theories  to  our 
Knowledge . 

In  the  last  year  we  intensively  studied  high  density  collective  effects  reaching  recently 
very  interesting  results  (unpublished)  concerning  the  possibility  of  chaotic  high  intensity 
superradiant  spiking  behav.iour  of  a  EEL. 
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